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This invention relates to mechanism for mov 
ing a sealing collet into and out of its operative position. 
In apparatus for moving a sealing collet into 

and out of its operative position with respect to 
the element to be sealed, asby way of illustration 
a sealing collet moved into sealing relationship 
With the open end of a tuibe to be corrugated by 
hydrostatic pressure such as occurs for example 
in the formation of bellows hydraulically, it has 
been the practice to mount the collet on or in 
direct connection with the piston rod of a hy 
draulic device which must be of sufficient size 
So that the pressure developed therein is ade 
quate, after the collet has been moved into oper 
ative position, to overcome any back pressure act 
ing on the collet, such as the hydraulic pressure 
utilized interiorly of the tube for effecting the 
Corrugating operation. The operation of such 
a hydraulic device is necessarily slow owing to 
its size, the length of its stroke, and the magni 
tude of the pressure under which it must operate 
if it is also to be capable of overcoming the back 
pressure so developed on the collet. 
It is an object of this invention to provide an 

improved collet, operating mechanism which does 
not have to operate under a pressure sufficient 
to overcome the back pressure acting on the collet. 
Another object of this invention is to provide 

an improved device of the type characterized 3 
which may operate at a materially higher speed 
than where the collet is directly connected to 
the piston rod of a hydraulic device so as to cut 
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into and out of its operative position is so guided 
as to assure accurate alignment of the collet with 
the element to be engaged. 
Other objects will appear as the description of 

the invention proceeds. 
The invention is capable of receiving a variety 

of mechanical expressions only-one of which has 
been illustrated on the accompanying drawing; 
herefore, it is to be expressly understood that 
the drawing is for purposes of illustration only, 
and is not to be construed as a definition of the 
limits of the invention, reference being had to 
the appended claims for that purpose. 

Referring in detail to the accompanying draw ing, 
Fig. 1 is a perspective elevation, somewhat di 

agrammatic, to illustrate an embodiment of the 
present invention; and 

Fig. 2 is a fragmentary side view of certain 
portion of the collet operating mechanism of Fig. 
1 but in a different position. 
In the form shown, the frame fo of the ma 

chine has mounted thereon in any suitable way 
a base plate i? having secured thereto, or inte 
grally formed thereon, an upstanding lug 2 and 
a rigid bracket 3 of any suitable construction 
but here illustrated as composed of right angu 
larly extending plate-like Sections 4 to afford 
the desired rigidity. Pivotally mounted on lug 
f2, as by a pin 5, is arod 6 to which is secured 
in any suitable way a cylinder of a fluid pres 
Sure device having suitable fluid connections 3 
and 9 through which fluid pressure, as hydraulic down on the time required to move the collet into 

and out of its operative position. 
Another object of this invention is to provide 

an improved device of the type characterized 
wherein the collet may be moved into and out 
of its operative position by a stroke of a fluid 
pressure operated device that is shorter than the 
required movement of the collet. 
Another object of this invention is to provide 

an improved device of the type characterized 
which is of materially smaller size than required 
where the collet is directly connected to the pis 
ton rod of a hydraulic device. 
Another object of this invention is to provide 

an improved device of the type characterized 
which is of materially lighter construction than 
collet operating mechanism heretofore used and 
composed of parts that are inexpensive to fab 
ricate and assemble. 
Another object of this invention is to provide 

an improved device of the type characterized 
"Wherein the rectilinear movement of the collet 55 

preSSure, may be introduced into and withdrawn 
from the cylinder T. Mounted in said cylinder 
is any suitable pressure operated piston having 
a piston rod 20 extending exteriorly of the cylin 
der 7 and pivotally connected at 2: to a lever 
22, here shown as a bell crank, that is pivotally 
mounted on the bracket -3 at 23. The opposite 
end of Said lever 22 is pivotally connected at 23 
to a second lever 25 which at its adjacent end ex 
tends beyond the pivot 24 where it is provided, 
integrally thereWith or Suitably attached thereto, 
With a transversely extending bumper mennber 23 
for a purpose to be explained. 
The opposite end of lever 25 is pivotally con 

nected at 27 to a spindle 28 on which is mounted, 
at its opposite end, a collet 29 of any suitable 
construction. As is common practice, spindle 28 
is shown as provided with an internal passage 
30 through which fluid under pressure may be 
introduced through the collet into the tube 3 
Or other element With which the collet is to co 
operate, and to this end the spindle 28 has con 
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nected thereto a suitable conduit 32 through 
which Said fluid may be introduced into the pas 
Sage 30. To guide said spindle 28 and assure 
accurate alignment of the collet with the tube or 
other element 3, Said spindle is mounted in an 
elongated guide sleeve 33 which in turn is suit 
ably mounted in an elongated tubular bracket 
34 reenforced by ribs 35 and carried by a plate 
36 having a right angularly extending portion 37 
by which it may be suitably attached, as by bolts 
or ScreWS 38, to any suitable upstanding portion 
39 of the frame. 
As shown more particularly in Fig. 2, bumper 

member 26 is So disposed that it will engage 
the upper face of bell crank lever 22 and prevent 
further movement of the pivot 24 downwardly 
as Viewed in the drawing, as soon as pivot 24 
has passed slightly beyond its dead center posi 
tion so that the lines connecting pivots 23 and 
24 and pivots 24 and 27, and respectively desig 
nated 40 and 4, intersect at a flat obtuse angle 
below the line 42 connecting the pivots 23 and 27. 
When the collet 29 is to be moved into opera 

tive position, the parts of the operating mech 
anism are in the relationship shown in Fig. 1. 
Fluid pressure having been admitted to the cyl 
inder f through conduit 8, piston rod 20 is 
moved to the left as viewed in the drawing as 
indicated by the arrow 43. Movement of piston 
rod 20 from the position shown in Fig. 1 to the 
position shown in Fig. 2 moves the bell crank 
22 around its pivot 23 from the position shown 
in Fig. 1 to the position shown in Fig. 2, cylinder 
it pivoting around its axis 5 to the extent 
required. Owing to the multiplication factor 
introduced by the levers 22 and 25, spindle 28 
is moved to the right as viewed in Fig. 1 by an 
amount predeterminately larger than the move 
ment of the piston rod 20, depending upon the 
relationship of the involved lever arms, so as to 
move the Spindle 28 by the desired amount to 
engage its collet 29 with the tube or other ele 
ment 3. Thereby a relatively short stroke of 
the piston rod 20 may be multiplied to the desired 
extent to produce the desired displacement of 
the collet 29. 

Levers 22 and 25 which have the relationship 
of a toggle are thereby moved until the bumper 
member 26 engages the upper face of lever 22, 
in which position the arms of the toggle are 
approximately in alignment, and further piv 
otal movement of said levers is prevented, but 
pivot 24 has passed slightly beyond its dead 
center position as shown in Fig. 2 so as to lock 
Said level's against displacement under the action 
of any back pressure acting on the collet. By 
making the aforesaid levers and bumper mem 
ber adequately strong and rigid they will thus 
resist any displacement of the collet toward the 
left as viewed in Fig. 1 under whatever back 
pressure exists on the collet even though the 
pressure applied in the cylinder 7 to move the 
collet to operative position may be relatively 
light as compared to the back pressure acting 
on the collet. When the collet is to be with 
drawn from operative position fluid pressure is 
admitted to the cylinder 7 through conduit 
9, pressure being released through conduit 8, 
whereby the piston rod 2) is moved in the di 
rection of the arrow 44, and lever 22 breaks 
the lock at pivot 24, moving the levers 22 and 
25 into the angular relationship shown in Fig. 1 
and withdrawing the spindle 28 and thereby the 
collet 29. 
By appropriate selection of the lever arms of 
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4. 
levers 22 and 25, the desired displacement of 
the collet into and out of operative position may 
be effected by a relatively short stroke of the 
piston in cylinder T. Furthermore, the piston 
in cylinder 7 may be operated by a relatively 
light pressure as the only Work it has to do is 
to actuate the levers to move the collet into 
and out of its operative position, the back pres 
Sure developed on the collet 29 not being trans 
mitted to said piston, but being Sustained by Said 
levers 22 and 25 and bumper member 26 when 
the latter has engaged lever 22 following pas 
Sage of pivot 24 past its dead center position. 
Because of the short Stroke and relatively low 
pressure required in the cylinder 7 the speed 
of movement of the collet into and out of opera 
tive position may be greatly increased over that 
obtainable where the collet is directly connected 
to the piston of a hydraulic device and the pis 
ton not only has to move through the same 
length of stroke as the collet but also under a 
pressure adequate to overcome the back pressure 
developed on the collet so that a size and 
strength of parts commensurate with the 
greater pressure is required. Thereby the pres 
ent invention provides a Collet operating mech 
anism which may operate at a relatively high 
Speed, materially cutting down on the intervals 
of time during which the collet is moving into 
and out of its operative position, While the col 
let operating mechanism may be Smaller, lighter, 
and therefore less expensive, than collet operat 
ing mechanisms heretofore in use. 
While the embodiment of the invention illus 

trated on the drawing has been described With 
considerable particularity it is to be expressly 
understood that the invention is not limited 
thereto as the same may receive a variety of 
mechanical expressions, as will now be apparent 
to those skilled in the art, While changes may 
be made in the details of construction, sizes, ar 
rangements, proportion of parts, etc., and parts 
may be replaced by equivalent parts, without 
departing from the present invention. Other 
arrangements of the fluid pressure device with 
respect to the toggles for opening and closing 
the same may also be employed. Reference is 
therefore to be had to the claims appended 
hereto for a definition of the invention, 
What is claimed is: 
1. In a machine for hydraulically forming bel 

loWS having a rectilinearly nowable collet en 
gaging the tube to be corrugated and a hydrau 
lically actuated piston for moving the collet, 
means for Connecting Said collet to said piston, 
Said means comprising a Spindle to which said 
collet is Secured, a link pivoted to said spindle, 
a second link pivoted at One end to said first 
named link and movable in one direction into 
the path of rotation thereof, said second link 
being pivoted medially to the machine, and a 
piston rod connected to said piston and pivotally 
connected to the other end of said second named 
link for rotating said links into mutual opera 
tive engagement Sufficient for limiting further 
rotation thereof in said direction. 

2. In a machine for hydraulically forming bel 
lows having a rectilinearly movable collet en 
gaging the tube to be corrugated and a hydrauli 
cally actuated piston for moving the collet, means 
for connecting Said collet to said piston, said 
means comprising a spindle to which said collet 
is Secured, a link pivoted to said spindle, a 
Second link pivoted at one end to said first 
named link and pivoted medially to the machine, 



2,586,915 
a piston rod connected to said piston and pivot 
ally connected to the other end of said second 
named link, and a stop carried by said first 
named link for engagement with said second 
named link to revent rotation of said links in 
one direction when said collet is moved to tube engaging position. 

3. In a machine for hydraulically forming bel 
lows having a rectilinearly movable collet en 
gaging the tube to be corrugated and a hydraul 
lically actuated piston for moving the collet, 
means for connecting said collet to said piston, 
said means comprising a spindle to Which Said 
collet is secured, a link pivoted to said spindle, 
a second link pivoted at one end to Said first 
named link and movable in One direction into 
the path of rotation thereof, said second link 
being pivoted medially to the machine and a 
piston rod connected to said piston and pivotally 
connected to the other end of said second named 
link for rotating said links into mutual opera 
tive engagement sufficient for limiting further 
rotation thereof in said direction, said pivot of 
said second named link to the machine falling 
in the line of the axis of Said spindle and of 
said pivot of said link to Said Spindle. 

4. In a machine for hydraulically forming bel 
lows having a rectilinearly movable collet en 
gaging the tube to be corrugated and hydrau 
lically actuated piston for moving the collet, 3 
means for connecting said collet to said piston, 
said means comprising a spindle to which said 
collet is secured, a link pivoted to Said Spindle, 
a second link pivoted at one end to Said first 
named link and pivoted medially to the machine, : 
a piston rod connected to said piston and pivot 
ally connected to the other end of Said Second 
named link, and a stop carried by Said first 
named link for engagement with Said Second 
named link to prevent rotation of said links in 
one direction when said collet is moved to tube 
engaging position, said pivot of Said Second 
named link to the machine falling in the line of 
the axis of said spindle and of Said pivot of Said 
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link to said spindle, said pivot between said links 
falling below said line when said stop engages 
said second named link. 

5. In a machine for hydraulically forming bel 
lows having a rectilinearly movable collet en 
gaging the tube to be corrugated and a hydrau 
lically actuated piston for moving the collet, 
means for connecting said collet to said piston, 
Said means comprising a spindle to which said 
collet is secured, a link pivoted to said spindle, 
a bell crank pivoted at one end to said first 
named link and pivoted medially to the machine, 
a piston rod connected to Said piston and pivot 
ally connected to the other end of said bell crank, 
a stop carried by said first named link for en 
gagement with said bell crank to prevent rotation 
in one direction of said link and of said bell 
crank when said collet is moved to tube en 
gaging position, the pivot of said bell crank to 
the machine falling in the line of the axis of 
the Spindle and the pivot between said link and 
said bell crank falling below the line of axis of 
Said Spindle when said stop engages said bell 
crank. 

PAUL E. CATE. 
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